Background: Dental anatomy is one of the basic subjects of dental schools in India while dealt as a specialty on its own abroad. The training imparted to hone the manual skills has paved way to meet the clinical challenges. However, different schools of thought arise whether to retain or ban the dental anatomy subject for future graduates. Aim: To assess the comprehensive skills and application of tooth morphology among dental students. Objectives: (1) To assess the knowledge, attitude and practice of tooth morphology in undergraduates (UGs), interns and postgraduates (PGs), (2) to evaluate the differences if any, in the knowledge, attitude and practice of tooth morphology between UGs, interns and PG. Methodology: A descriptive cross-sectional study was undertaken using an 18 item self-administered questionnaire among UGs, interns and PGs of dental colleges in Bengaluru. A total of 303 student responses were received. Analysis of data was done using SPSS (version 20) software. Results: There was a statistically significant difference in the knowledge (P = 0.005) and practice (P = 0.003) of tooth morphology between the three groups, i.e., PG, interns and UGs. The difference in the knowledge (P = 0.001) and practice (P = 0.001) of tooth morphology between PGs and UGs was observed. A significant difference was obtained only in the knowledge (P = 0.038) of tooth morphology between interns and UGs.
Introduction
Tooth morphology/dental anatomy is defined as the subject, which deals with the external and internal structure, morphology, function, eruption and shedding of all the teeth in the mouth. [1] It is one of the basic subjects of dental schools in India while dealt as a specialty on its own abroad open to dental students, technicians, and dental nurses. It is vital to have thorough knowledge of tooth morphology as it helps in the prevention of dental diseases, endodontic and orthodontic therapy, forensic investigation, anthropological studies, fabrication of fixed and removable prostheses and for simple procedures such as placement of rubber dams and matrix bands. [2] The training imparted to hone the manual skills has paved way to meet the clinical challenges.
However, there is a difference in opinion whether to retain or ban the dental anatomy subject for future graduates as many experts in the field of oral pathology believe that carving is an age-old exercise that serves no purpose in the present day context; it is tiresome to teach as it requires expertise and manual dexterity; learning tooth morphology can only equip a student to become a good technician; as surgeons are never required to carve maxilla or mandible, dental students can become skilled surgeons even without learning tooth morphology; crown carving may help in practice, but root carving is waste of time, energy, and kilos of wax; may only increase the risk of failing in practical exams in spite of learning the tricks of carving; the students need to be trained to become good researchers rather than practice dentistry. [3] [4] [5] [6] Hence this study aims to assess the comprehensive skills and applications of tooth morphology among dental students and to evaluate the differences if any, in the knowledge, attitude and practice of tooth morphology between undergraduates (UGs), interns and postgraduates (PGs) further confirming retaining the subject in the curriculum.
Methodology
A descriptive cross-sectional study was undertaken using an 18-item closed-ended, self-administered questionnaire among the students of Faculty of Dental Sciences, MSRUAS and Sri Rajiv Gandhi College of Dental Sciences, Bengaluru after obtaining a written informed consent. A total of 303 student responses were received which were categorized into three groups comprising of PGs (132), interns (60) and UGs (111). The UGs group included students of 3 rd and 4 th BDS as they were exposed to clinical dentistry. The responses were marked on a five-point Likert scale with options of strongly agree, agree, neutral, disagree and strongly disagree.
Analysis of data was performed using SPSS (version 20) software. One-way ANOVA was applied to note the differences in the knowledge, attitude and practice between PGs, interns and UGs. Further, an independent t-test was used to observe if any differences existed in the above parameters when two groups each were compared at a time. For all the tests, P < 0.05 was considered statistically significant.
Results
There was a statistically significant difference in the knowledge (P = 0.005) and practice (P = 0.003) of tooth morphology between the three groups, i.e. PGs, interns and UGs [ Table 1 ]. However, there was no significant difference in the knowledge (P = 0.331), attitude (P = 0.683) and practice (P = 0.121) of tooth morphology between PGs and interns [ Table 2 ]. However, we found a significant difference in the knowledge (P = 0.001) and practice (P = 0.001) of tooth morphology between PGs and UGs [ Table 3 ]. A significant difference was obtained only in the knowledge (P = 0.038) of tooth morphology between interns and UGs [ Table 4 ].
When the response to individual question pertaining to knowledge of tooth morphology was observed, 55.3%, 56.67% and 54.05% of the PGs, interns and UGs respectively strongly agreed that understanding the morphology of tooth helped them in identification of primary and permanent teeth. 45.45% of the PGs strongly agreed that they could easily differentiate primary from permanent teeth, whereas the interns (53.33%) and UGs (54.95%) agreed for the same.
All the three groups agreed that the chronological age of a patient could be estimated by visualizing the teeth present (55.35% PGs, 61.67% interns and 54.05% UGs) and confident in diagnosing tooth anomalies (55.3% PGs, 60% interns and 50.45% UGs). They also agreed that they could identify landmarks on teeth confidently due to reinforcement through The response to individual question pertaining to attitude of tooth morphology among the three groups revealed that 45.45% of PGs group strongly agreed whereas the other two groups agreed that knowing tooth morphology had helped them in their day to day clinical postings which constituted 60% of interns and 63.06% of UGs. All the three groups agreed that sessions of carving classes have tutored them in registering and retaining the knowledge of tooth morphology effectively (45.45% PGs, 60% interns and 48.65% UGs). 43.18% of PGs group strongly agreed whereas 56.67% interns and 58.56% of UGs group agreed that thorough mentoring favored easy recollection of tooth landmarks. 52.27% of PGs strongly agreed whereas 50% and 49.55% of interns and UGs agreed that acquaintance with tooth landmarks has become their networking tool among peers and other dentists. 46.21% of PGs and 51.67% of interns strongly agreed whereas 52.25% of UGs agree that tooth morphology knowledge plays an important role in forensic investigation. All the three groups strongly agreed (57.58% PGs, 61.67% interns and 54.05% PGs) that reproducing the required esthetics, boosts the patients' confidence and satisfaction which is a greatest challenge in practice [ Table 5 ]. However, the results were statistically not significant for the "attitude" set of questions.
The response for the set of questions with respect to practice showed that 76.66% interns strongly agreed, whereas 54.03% PGs and 64.86% UGs agreed that they could design and perform cavity preparation for a tooth efficiently because of sound knowledge in measurements and morphology. All the three groups agreed (52.27% PGs, 61.67% interns, and 44.14% UGs) that their subconscious knowledge of tooth morphology had transformed them into good tooth sculptors. The three groups also agreed (60.61% PGs, 63.33% interns and 55.86% UGs) that they could perform tooth preparation for permanent teeth effectively and that there was no scope for deviation from the normal while carving or restoring the lost tooth structure (43.18% PGs, 36.76% interns and 43.23% UGs). 48.48% PGs and 61.67% of interns agreed whereas 50.45% of UGs expressed a neutral opinion that they could modify crown preparation for primary teeth according to its morphological needs. A similar response was obtained for being confident to apply tooth morphology knowledge as an investigative tool in forensic sciences (50.76% PGs and 50% interns agree and 43.24% UGs neutral) [ Table 5 ].
Discussion
Dental anatomy, a branch of biology, comprises of the study and organization of the tooth as an isolated entity and as an integrant of both the dental and the masticatory systems. Dental anatomy reasons out the existence of dynamic teeth functions in contrast to anatomy which is a descriptive and static science. Several functions are attributed to human teeth like skull-facial growth, chewing, deglutition, phonation, esthetics and protection to soft tissues. Being diverse anatomically, human teeth deserve detailed study. [7] At present, dental anatomy subject in the first BDS curriculum managed by oral pathology departments and suggests theory topics and practical exercises mandating tooth carving as a tool in learning tooth morphology. However, it is dealt by the department of restorative dentistry in dental schools abroad owing to its maximum application in clinical practice. [8] Thereby suggesting dental anatomy to be trained by the Department of conservative dentistry as a preclinical subject. Moreover, various opinions exist whether to retain or ban the subject of dental anatomy for future graduates. [5] Therefore, this study was undertaken to assess the comprehensive skills and application of tooth morphology among dental students who are exposed to clinics, using a questionnaire, which may give a clue for revision of curriculum if necessary.
The overall knowledge of tooth morphology among dental students in the present study showed a significant difference between the three groups, i.e., PGs, interns and UGs. When the comparison was done between each of the two groups, the difference was significant between PGs and interns and between interns and UGs. There is an evolutionary change of a learner as he moves on from a UGs to PGs level through an internship. The interns and PGs showed a better understanding of tooth morphology probably due to the frequent recall of the subject. They would have registered the subject not only from descriptive or static point of view but also would be able to explain reasons for dynamic functions of teeth. They would have overcome the fear of assessments.
Majority of the PGs, interns and UGs of our study were confident enough in identifying and diagnosing normal and pathological morphologies of teeth due to their sound dental anatomy knowledge, thus proving the importance of learning the subject before their entry to clinical departments. This is supported by the study by Siessere et al. [7] Although the overall attitude of tooth morphology among dental students in the present study, showed a difference between the three groups, it was statistically not significant. This shows that though they have adequate knowledge of tooth morphology, when exposed to challenging environments, all the three groups feel that they may be unable to accomplish.
Since the response to attitude toward understanding and applying tooth morphology knowledge was positive by the majority of the dental students in this study, dental anatomy importance is highlighted again as suggested by various authors. [6, 7, 9] The overall practice of tooth morphology among dental students in the present study showed a significant difference between the three groups and was observed specifically between PGs and UGs groups. The reasons could be postulated as follows: UGs are beginners, lack self-confidence, have less clinical exposure and have time constraints of limited clinical posting hours; are always oriented from the exam point of view and are in a mind-set of quota completion in respective departments; are focused on accomplishing an immediate goal and do not know how to respond when things go awry and they need a recipe for action. PGs would have developed better psychomotor skills over the years due to higher clinical exposure. They adopt selfdirected learning principles, try tasks of their own and think beyond basics away from the exam point of view.
Majority of the PGs, interns and UGs of our study were confident enough in applying their tooth morphology skills in clinical practice, due to reinforcement through carving classes, further uplifts the significance of the subject recommended by various studies in the literature. [6, 7, 9] The training of skills of dental anatomy/tooth morphology can be imparted using various current technologies like computer animated graphics, implementation of CAL programs, 3D images, digital atlases, photorealistic 3D models of human teeth and NEVO scanner with E4D compare software. The students of the present era are techno savvy being mastered in all latest gadgets, will have an enjoyable E-learning experience. These computer-based methods provide excellent visualization, help in assimilation and re-memorization of anatomical knowledge using virtual anatomy and facilitates effective integration of spatial and symbolic domains. [10, 11] These techniques may contribute as adjuvant training methods and may be considered in the revision of dental curriculum to improve the experience of learning tooth morphology and making it more interesting, innovative, interactive and clinically relevant which is in concordance with the views of Ranganathan.
[6] The age-old exercise of carving using wax, remains the gold standard of all these E-learning techniques. Comprehending tooth morphology having numerous applications in day to day practice as agreed by a higher percentage of students in our study, we recommend that it should remain as a fundamental subject in dental curriculum.
Limitations
The present study can be performed using larger sample size involving all the dental colleges in India so as to bring about revision in the content of the curriculum if necessary. This study represents a single point observation. To get better results, the study can be followed up for the same set of students from their inception as beginners of clinicians to the PGs level with and without the use of computer-assisted techniques.
Conclusion and Recommendations
Although the present scenario mandates dental anatomy and oral histology as a 1-year course, we recommend that it can be split into two modules of 6 months each, having dental anatomy in the first module incorporating web-based learning aids and the second module comprising of oral histology with an insight into fundamental research in the topics of bioinformatics and molecular biology as suggested by Sivapathasundaram. [3] This may further trigger a debate on whether the duration of 6 months, allocated for learning both histology and research would be sufficient. However, by doing so, we are igniting the minds of young graduates and exposing them to both the future career options of research and clinical practice as recommended by Ranganathan. [6] Since dentistry at present is on crossroads, the arena of research may be encouraged which has a bright and promising scope overseas. Thus, we agree with the views of both the great experts, Sivapathasundaram and Ranganathan. Hence, great potentials of budding dentists can be molded and groomed to choose their area of interest right from the fundamental stage by sensitizing them to all available career options.
